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(57) Abstract: A regression analysis is performed by using a pixel signal of K-th spectral response characteristic and a pixel signal 
of L-th spectral response characteristic as an explanation variable and an object variable, respectively in a plurality of pixel positions 
in a area in the vicinity of a pixel position in attention (8) and the pixel signal of the L-th spectral response characteristic is obtained 
(9). It is also possible to use pixel signals obtained by low-pass filtering the output signal of the imaging elements (7a to 7c) as the 
explanation variable and the object variable. By performing the aforementioned process, when performing interpolation of a lacking 
color in each pixel position of a set of pixel signals having one of the spectral response characteristics arranged on a 2-dimensional 



plane, it is possible to reduce generation of a false color. 
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^£ g W«p (i) £LT (^^7°ST39) [U'Jft^flf ^Tl > (^s/^ST40) , #^>^ 
% (^5/^ST41) 0 ^Lfcff ^-^^m^^y 14^$3i-£ (^5/^ST42) 0 
\Mb (^^ST43) 0 
HI5(D^5/7 0 ST12^*dV^«, ^^STU^IrUSI^ {B.LR-fe^B'fe^x.-C 

[0056] ElS^^^STlSKl^Tte, R^ft^t ^-^ri^B* ^B-fecDff 
5t-M^o Ell8^E|19^#MbT^^ o ST13(Dp|H^0j!i-§ o 

[0057] ikT,mnmmb^xmi9^<DR&cD&£)m^&iiir%mmfcm(3, 3)(Dmm& 

«i-^(ST44) c 

#Ci^ a@H*<^MH^{t§®^^@Ktt^lJfe^f5(ST45, ST46, ST4 

7, st48) 0 r<D#-^fi, mi3<Dm&kmte<9, 7k¥'^mjjfafrh45mm&\stc2 

^A/^^MlJ^f5Am-r^B^(Dllf^aSrHl(D^ftB(Dl)= | B(l-1, m+1) 
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-B(l+1, m-1) I *T^^)©#**^(-tt;, ft@M*m-eStfIi-fi 
gi-^Bfe(DW^+@2rao^^^B(D2)= | B(l-1, m-l)-B(l+l, m+l)£r 
^mi~§ (^5/7°ST45) 0 ^cm^b©H5HiB(Di), B(D2)©^B8«3rJfctiE 

W^W^W^irl-S (^^7°ST47, ST48) Q 

JMfc&fya2, fllB(Dl) ^B(D2)-efc5fc#tt\ ^_hdS«J©*4«>^lRi©ffilH4j&sg|| 

^7^#Sr^rr«H3ffM(l-2, m+2), (1, m), (1+2, m)©Mi«Hitt 
^(^^°ST47) 0 — ^\ fjiB(Dl) >B(D22) ^frTW 1*1 

^lllCR^(Dm^ft-^^i-§H^g(l-2, m-2), (1, mh (1+2, m+2)©i 
^^rMiRH*^« (^^7°ST48) 0 

[0058] j^_h(Dj;5^u-cffiPtt(D^j^^^$tLfcm. ia»^*if#siott, m$iztiftm 

mfctetfZ>R&<DlUt>in^&-7^— Jv**eV4ib*tb£ttt&<oX®ffl3&ke(X) (1=1— 3 

oT g Mifcp (i) (i= 1^3) k-TZ (^TyyST50) o 
[0059] i(D^(D^-|lf^iLg^0V>T(Dl3w^^7^^^)^ N -^(Dpffft^tf 1 '^^ 

[0060] HWf&#*r#g*10tt, tW»e (0 (Rfe^m^ft-^)^ S #J»P (i) (Bfe©n 
— /^^/V^m^J) ^fflV ^-CtU'Jt^W^TV ^ (^5/7°ST51) % R&£Bfetf>*BII£r 

B&<D$y&m -^Sr^W-rS (^5/^°ST52) 0 ^J&UTcfi ^ttJjg^^E-y 14(cte*n 
1~5 (^^°ST53) 0 

[0061] £*_L<D#ya£r, ^ @ Wtff Sr^&fctfS^ gP^M^6W^^ 3 UTS* fcLT. #<9M 
Uf5 (^^°ST54) 0 
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ir^x<D&<Dmmi3^tm<>tdib<Dbtez>o bp*>, w<fe^#fc*b« 

ft ^Sr^T, RGBO-feff ^tLXthtlir^ (^y7 p ST15)„ 
[0062] i©It(Z)gi2t«:, a B H^^MH^asJtSW^ffiiS^^SrfTV^, *@ 

£&5 0 ftot, mm^(Dm^\^mm^(Dm^m^Mi^x^m^\^)^h(D 

[0064] ^gW^<DMIS^it§m^ft-^^B@tt^J^fTV\ *IMtttf>3£v^ 

[0065] mM<DJ&t&3. 

mx&Zo 



WO 2005/062626 



19 



PCT/JP2004/018456 



[0066] #!£jfc©7#trett. &z&K^^x±mmm<Di&-mi j $>mi&(Di&m2x*Mwi,tc 

m<Dmmmm2xwm^titc.G^(D^m^,R^RxfB^<D^ms^(Dnm 
[oo67] ^c^wjf^^ov^i^B^i-^o m$(Dm\m-zmM<Dftm2tmm, ms^o-^ 

[0068] HI5(D^5/7 0 ST11^*dV^«, Gfe^m^ft-^^i-^B^^R-fe^ff -^Srsfc 
[0069] £f\ a @ Wm^bTGfe©m^ft-^^«®^M (1, m) ( 

st55) 0 mz.um22^(DmmiirM(z, s)comm^m^fcm^M^i-^o 

mmft%r^Wii2\^ (ST9, stioM#$&<9, )mm¥\m$:ftt>-f, ftt><9Ki, a 

fTV^^y:7°ST56:K a£g®#(Difi^^o-C, R^t^ff 

^#i-^El22^(D6o(DS^5AM(l-2, m-l), (1-2, m+1), (1, m-1), (1, 
m+lh (1 + 2, m-lK (1+2, m+ 1) COm^MUWi^tV(^^yy°ST57) , — 

^C06oCOH^5L©(l-l, m-2). (1+1, m-2) , (1-1, m) , (1+1, mh (1-1, m 

+2), (i+i, m+2)<Dmm^m^mmtir^(^^sT58) 0 m22(DWr&, as 

mm(DZE£i\ZR&<Dmm&ftl£ir%(DX\ XT^ST56(D¥\)7£1&$k& [YJ 
^^ST57^it^, PJ*{5A®(1, 2), (1, 4), (3, 2), (3, 4), (5, 2), (5, 4) 

<Dmm&m9mmtirz> 0 

[0070] ^T^ST59Xi~i, myiWimiLWlZ-&tfZ>G&(D£.l&m (l-2, m-l) x g (1-2 
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, m+l),g(l, m-l),g(l, m+l),g(l+2, m-1), g (1+2, m+l)Srtt^S!Ce( 

1) (i=l— 6)irb(^^ST57-eYfcofc#^), XJ*g(l-l, m-2), g (1+1, m- 

2) ,g(l-l, m),g(l+l, m),g(l-l, m+2),g(l+l, m+2)SrttM**e(i) (i= 
1— 6)^-r^(^y^ P ST570Nfcofc#^) 0 El22<Di§-£\ g(l, 2), g(l, 4), g( 
3, 2) , g (3, 4) , g(5, 2) , g (5, 4) «rtfc9338Bfce (i) (i= 1— 6) £1~5„ 

[0071] ^^ST60-e^, 3l^m^5L©^*5it5Rfe^m^ff -^R(l-2, m-1) , R(l- 
2, m+l),R(l, m-l),R(l, m+l),R(l + 2, m-1) , R(l + 2, m+l)^@^^ 
WCP (i) (i=l~6) (^^ST57-eYfco/c#-^) , XJ3R (1-1, m-2) , R (1+ 1 
, m-2).R(l-l, m) 4 R(l+l, m),R(l-l, m + 2),R(l+l, m+2)£rg #jgg$Cp 
(i) (i=l— 6)^i-6(^^7 P ST57(DNf£ofc#'^)o Bl22^^-r^!)(D^^«, 
^^ST57-eYfdo^(D-C\ M$mm$Lmz$dtf%R<&L<DM£)m^R(l, 2), R( 

1, 4),R(3, 2),R(3, 4),R(5, 2),R(5, 4) £ B ftj^fgcp (i) (i=l— 6)ti~5„ 

[0072] ^xz.cdxo wjxi&bimmm£Bc& n mmm&m^^xmmftVr&n^ \ & 
@ wm^3£#^Wrt(-^ft§Gfe^R^<D^^^t-im!i§ii:^^m« 

^ST6l) 0 r<D£#, mffiftoft&<DftM&&QjEmz.#:it)Z>tcit)^ _hfBUt6o<£> 
H^^fi(l-2, m-1), (1-2, m+1), (1, m-1), (1, m+1), (1+2, m-1), (1 + 

2, m+1), XJ3G-1, m-2), (1+1, m-2), (1-1, m) , (1+1, m) , (1-1, m+2 
), (1+1, m+2), mOT22^(D6o<DW*{ig(l, 2), (1, 4), (3, 2), (3, 4 

), (5, 2), (5, 4)(DmtRmm^ib, mxm^^Kte&f&m^&Mnmvmm 
[0073] m»^i3-efi, #e>^m^iiDtfei:^Bpf*©tti^-^G(3, 3)36^, aw 

y 14^*8-^1-3 (^^°ST63) 0 
[0074] J^_h(D^ffl^, ^ @ PfsfcSr&fcfctfS^ SP^M^W*^ @ P^UT, #«9M 

Uf5 (^5/7 0 ST64) 0 
rjftfc i«9ll|5<D^^STl l©M^HWo 
[0075] g|5(D^5/^°ST12^V^T«, ^^°ST11^HI#^, {B.LR-fe£rB-fefcgg£_T 
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MST64-C rRj fhZ>(D% Tb J £^#.#;L5i&^ tf5fc5 0 
[0076] *1\ Q£ @ Pf*^bTGfe©m^7^-^Sr^rt"5Bi*^1S (1, m) (DUf^Sr^-TS ( 
ST55) Q mx.\m22*¥<D{3, 3) Mlfci^^lStSo 

ttot, Bfe(Dm^jft^^ri-aia22cti06o<DS^e(l-2, m-l), (1-2, 
m+1), (1, m-lh (1, m+l+ (1+2, m-1), (1 + 2, m+ 1) (DJM^&MWM^b 

l(^^st57). — mf&vf&m&iaz, awicifi^ot, B&om 

;fcff^£^5l^2*(D6o<DW3fcteS(l+L, m-2h (1+1, m-2), (1-1, m+ 
(1+1, m+ (1-1, m+2+ (1+1, m+2)(DWi^m^M^tir^(ys^yy°ST58) 
o m22(DWr&. & Bm^<D&fciZB&<Dffi^&f£&.l,te\,^<D'e s ^^ST56(D 
¥lJSM^rNj^i9.^5/7°ST58^». W#f£fi(2, 1). (2, 3), (2, 5), ( 
4, 1). (4, 3), (4, 5)©W3d««iRW3fti:-r5o 

[0077] ^^ST59Tii, M^W^ei-*3ft§Gfe(D^ff ^-g (1-2, m-1) , g (1-2 
, m+l+g(l, m-l+g(l, m+l+g(l+2, m-1), g (1+2, m+l)&®.W&WCe( 
i) (i=l-6)^L(^^ST57-eYfco/c#^), Xttg(l-1, m-2), g(l+l, m- 
2+g(l-l, mhg(l+l, m+g(l-l, m + 2+g(l+l, m + 2)£fM«e(i) (i= 
1-6) b~rZ> (X^y7 P ST57(DNfdofcM&) <, H22<DJ^\ g(2, 1+ g(2, 3+ g( 
2, 5+g(4, l+g(4, 3+g(4, 5)&UmmWte(i) (i=l-6)^5„ 

[0078] ^^ST60-e{*, M^W^£>B&<Dffi^ff-^B(l-2, m-1), B (1-2, m+l + 
B(l, m-1), B(l, m+1), B(l+2, m-l), B(l + 2, m+l)^B«Ip(i) (1=1 
— 6)i:L(^7 i ^ 0 ST57-eYfcofc#^), XJiBd-1, m-2), B(l+1, m-2), B( 
1-1, m), B(l+1, m), B(l-1, m + 2), B(l+1, m + 2)^@^^p(i) (1=1—6 
) tlTZ)(XTy7*ST57<DNfcotim&) o H22^i-^!|(D^^^«, ^^°ST5 

m$imm<VB&<Dm£im^-B(2, 1+B(2, 3+B(2, 5+B(4 
, 1+B(4, 3),B(4, 5)&n#}&m>(i) (i=l-6)iri-^ 0 
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[0079] ^lt^© Kvxmtbtmmmwc&x? n tfymk&m^xmm&vr&ft* \ & 
:/st6i) 0 z.<Dt%, mffiffyt£&<Dmm&£yjEmz&#>zizit>iz. +tew--6o<7> 

m^&m0-2, m-lh (1-2, m+l+ (1, m-1), (1, m+lh (1+2, m-1), (1 + 
2, m+lhXtt(l-l, m-2), (1+1, m-2+ (1-1, m+ (1+1, m) , (1-1, m+2 
+ (1+1, m+2).^(Jx.^lH22c|3(D6o(Dilj*M(2, 1), (2, 3), (2, 5). (4, 1 
+ (4, 3), (4, 5)(DTOi©^, m^ff^^L<^^ff^^^jif^ 

[0080] ?H#^13-e«, #fe^cHl!l§iiL^a@H^C>ttl^jff-^G(3, 3)j&>b, &@ V 

3d©^J£fe-C*>5Bfe©^#Sr^-r5 (^^°ST62) 0 &j&Utm-&t3&gb* t e 

V 14\ZJfamt%> (^y^ST63) o 
[0081] »J:0Ma^, & g Ii^t)i!iSe>, fiP*>*fe5W*«r& § Wsff £b-c, #<9M 

Ut5 (^^jy7°ST64) 0 
r*U£ £<9 HI 5©^y^STl 2©M^Hfc5o 
[0082] El S^^y^STl 3^331^3:, Bfeom^ff ^Wi^H??! ^R-fe^ff ^Sr^ 

£>5fc#>, — igtf^SflSfr t?tl5 0 H23^(D^JIII^i-^n— ^-y— b-e*)5o 

[0083] a @ w*^bTR^<Dm^ff ^sr^rrsw^ttee a, m) omm%m$iirz> ( 

^^ST65) 0 mOT24^(D(3, 3) 3riS*U^fc#^«r3ES*r5 0 

m*j§^w #si 2f*. & g m^cdm H(db^(d m+Kt ^&^rirz>4^(DmmiiLW ( 

1-1, m-l), (1-1, m+1), (1+1, m-1), (1+1, m+1), |^24tf>#£\ (2, 2), 
(2, 4), (4, 2), (4, 4)©Bfe©W*^l©|a03B^W*(W^Pf*l)i:-r5(^ 
^^ST66) 0 

^rLT, ^P<^yi4^^$^TV^S^®^lOW^©C0GfeC0^ff-^g 
(2, 2) x g (2, 4) x g (4, 2) , g (4, 4) Srt&BH&gCe (i) (i= 1-4) fTZ (*T^ST6 
7)^U^XW^l(Dilfm{ig(DBfe(Dt±i+lff^-B(2, 2KB (2, 4KB (4, 2K B( 
4, 4)^g^«p(i) (i=l~4) (^^ST67)iri-6 0 

G&<DMJjm^%:^1r%4'D<Dmm$Lm(\-l, mK (l, m-lK (I, m+l) 
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, (1+1, mh 024<£>#£\ (2, 3h (3, 2), (3, 4), (4, 3) <7)Wf|§£Jg2<D|i.<£>31 
(«l®m 2) ^ST69) o 

^TbT, «S*2(DG-fe(Dm^ff-^G(2, 3), G(3, 2), G(3, 4), G(4, 3)<Srtft 
m^WCeii) (i = 5— 8)i:« (^5/^ST70) irb, 14«»tvTV^M 
IKWiff 2<DBfe<£>£jEfcfa #b (2, 3) . b (3, 2h b (3, 4) , b (4, 3) & B W»Cp (i) (i 
= 5—8) (^^7°ST71) o 

[0084] *Urr©«t5^L-Cfefefc«fcW^*Ce (i) (i= 1-8)^ @ ftjgg&p (0 (i=l-8) 

i~ini!i§iiL^#mi-§(^^ST72) 0 ro^, MBf^fe^P^^jEII^ 

Mftztcfc^ ±mistc8^(Dmm$LW:0.-i, m-D, a-i, m+ih a+i, m-D 

, (1+1, m+1), (1-1, m), (1, m-1), (1, m+lh (1+1, m) , ^!|^.OT24^» 
(2, 2), (2, 4), (4, 2), (4, 4), (2, 3), (3, 2), (3, 4), (4, 3)il^B* 

[oo85] mttmi3-cte. nbtifr®m&mmBmm<D&mt^g(3, 3)^ aim 

^O^FJ^fe-CfcSB-feOfS-^Sr^^i-S (^^°ST73) 0 ^Lfdf ^ag*** 
y 14(^#fti-5 (^^7 P ST74) „ 
[0086] £JL_b©«iaSr % a @ ii^f^^f,, gp^H^W* 3 W*i!bT, Hl«9i£ 
Uf5 (^y^ST75) 0 

[0087] B|5(D^5/7°ST14^*dV^^, ^T^ST13tm^K, {aLR&£B&£:A*L# 

—m^mmr^ti^o z.<D$&m>m23bmMx$>z> 0 ei23(d^5/7 o st65 

7?/SST74-e TBJ £fc5<D£r TRj £S^#x.3i&^&5o 
[0088] m5<D^^ST9^hST14i^ir^<X^t>^)t^ -T^TOW^CO^M-fei-oV^T 
W^^TU W^^#t^^i#Sr^:tb«, ir-<X(Dmm(Dir-<X(D^(Dm 

mmmmi*$><DbteZo sp*>* lmm^^y-mmmhn^o ^x\ mw^ 
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&&&X, RGB(D-feff ^-bLsXmtl'tZ) (^y^ , ST15) 0 
[0089] Hife(D^H3cD^^ST117^MST14-e{i, nw^^/V-^tH^J^ffl-fSft 

mBft$r^&(8, 10, 12) HJfeO^fill, 2S.t^3<DV^tb^*3V^, fgl<D 
=R. GXfiB)(D5>3tM#ttommff-^i:mL(±fB(Z)^|-e^L=R, GXteB, 

(Dmmm ^mmmk. m^^ytmm^^mmm^nmmmtvxmm^ 

[0091] ±.U?>MM<D1&Wil, 2RU3CD\^tllZ.te\,^Xh, PwW^(7a^7c)^ 
||l7^M^N(D^^S#tt^^JSLfcn-/N^^^/^m^^^i-^o 
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[0092] mmmm3K33h^x^ mm<D^m2tmm(D\mm / MRx^mm^'o^m^ti 
^^fflv^t^v\ wx^mm^m^ -^kL-ctitf, iKD^gpii© 
^w^xmm^nmm^m^-mt^xn^imr^m^oxh^o sp^. 0 

•J§##f f!2<z)& @ pf^Mll2<z)a @ MimM^ifi^fl^ft^mi^ 

ft #«rgfr#*K mM(D^«#tt^wmff ^-£tw«, ^(D^ytmmw 

mm ^itMtb, ^(D^K\^x^ibbtifcmmm^>, mmK^Mbtifc^Kco 
^ifi»B^fttj t^x, m^mmm^mm^m^nmmwctvx 

[0093] ^ife(D^H3-e«^^^, mm^Rximw^vMtcmmm #«r, ffi^-fe^w 
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[0094] ^LT, £©J;5fc*tli8#£:#, _b|BLfc^llfe©^tR3T-«iMLfeia^*f#JtR 
t^^^T«j^$^TV^^(D«^^— l^bLTmjmT^ii^^o HP 

m&m^ommm^rtt g m^mti^xmrn^^mu mMco^mmw^com 

vk<Dmmm^%^#), ^(DXyKvxM&hnfcmmm^mm^xyM&bntc 
mL<Dfrftmmft&<Dmmi^-%'i tvx g #j^mco— §pirbTfflv>^a 0 

[0095] HJ6<D^17!r^3(DV^^^*3V>Tb, 0»^«f#®(8, 10, 12) tt. MM^t 
LTy = a-x + b (ytt g W^tK^bT©^©5^3telSS«H4©W3tf^#, xtttfcWg 

#:^LT^x<D^3fe^S#tt<DBj*ff a&mDtefeifc)&Mli£:Wlu ft£ 
#©(9, 13) ri, ^g®*^m^*5tt§^X(D^Mit#tt^H^f-^x^, _hfB 

Y* =a-X+b 

iz.ftAvxm&rrz>ztK£Q, g mm&m^&tfzMYcDftytmmw^mm 

Y' =L'Tfc<9, ^M(D^3fe^iS#tt^W*ff ^^#ftt5i2©ft@ W*teB 
^*5(t^^K(D^3t^S#tt<^lii^f^^i-^t#«, X=M, Y=K, Y 
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[0096] 08(D^^ o ST2-e{i, kl, k2, k3^fjfcK^^Ce(i), @ fft^WtP (i) i^J^^T 

v>3^ _h|BcoJ:5^, mmmWt&xd), g^»y(i)-C^i-^^fi. kl, k2, 
kS^&^te^T^il^^o 

*2 = £*0)2>(/) 

1=1 1=1 
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m^mm 
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[4] ± ; &$&l<D&.nWi^<Di&.&<Dffi&fo\Z.2bV)^ HM(M«K^|^<l^^N(DV^tL 

fa) &ftffimm-<Dmmm%'&ft&'rz>m2<D& g mmitm^m^m^^m 
fa) ft%m&m&<Dmmm^fimi£irz>m2(Dm g pfiti©»t«^©i 

±mmm&$r^&fa. $£>^ _h|BMra^«9^^/cH^ff^_h|Bg^ 

fa) ftytmm^<Dmmm^&teirz>M2(Dji3L g H^ig^^o^f^KDm 
±mmm^^fa, ±mwm^Mhtbf'mmm^±m g m&$c<D— 

[7] JifB«^^^j 1 fB0'J§^W^^tJ ? -hfE^»^^j;<9*^$tv, 

±fB[H!)§5>*r^^^ _LfBf|2<£>& g ®^g^2(Da g i««iS§©« 

mmK<D^-ytmm^(Dmmm ^g m^Wct^xmm^^Mu Jiibum© 
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[io] ^mi7bmmN(D^ytmm^<D^ib<D\^ti^i^mir^Nmm(Dytm 
mmm^27jk^m±Kmm^nfc.mwmi L ^h^u 

m*m-x\ ±Mmi<D®L @ mm^Ayx^M^m^h^^mm^mmm^ 

mhm<^2^<Dmm^^mm^m^mi-^mm^±mnmmwcRxin 
m^^t^xm^^^t^¥fmt-r^mMmiomm(Dmmm^Mmmo 
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[12] ±MUWM^<7)\^ti\t^n^—^y^^T^^^—^y^^^^ 
^m^^ffl v £x> , ±mm i g w ^ its _ht anL<D^ 

[15] ±mmm&$r^@tte. mm^tvxrm^a) 

y=a'x+b ""(l) 
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